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This project is intended to provide a basis from 
which the administration of the Boulder Valley Public 
Schools can determine the processes necessary for thorough 
consideration and evaluation of a cable education system 
in the public schools. The intent is not to necessarily 
answer all questions, but rather to raise those questions 
which must be answered if a system is to be developed
within reasonable parameters.
In the discussion of methods, materials, equipment, 
personnel and programming every restraint has been applied 
to retain those parameters to the current state of 
technology. It is my goal that this project enable the 
school's administration to achieve a sound, reasonable 
decision on the questions and opportunities facing them.
John C. Kies
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INTRODUCTION
The Boulder Valley Public Schools find themselves 
today beset with the problems faced by most schools; a 
slight decreasing enrollment trend, demands by the com­
munity and government for improved and expanded 
educational opportunities, and a lack of funds caused by 
a general situation of tight money which inhibits voters 
from increasing operating levies, much less expansion 
plans, and a sharply increasing spiral of inflation. 
Schools in Colorado are hampered even further by the 
dictates of the Long Bill which limits them to a seven 
percent yearly expenditure increase, while the fifteen 
most commonly purchased items by a school system have 
increased over 14 percent in the last twelve months 
alone.1 To add to this problem, the Boulder Valley 
Public Schools will soon have the opportunity to both 
improve the quality and diversity of education in the 
community, and to very likely decrease the unit cost of 
education through the application of the three dedicated 
television channels provided to them through the Boulder
o
cable television ordinance. However, the cost of the 
initial installations and equipment is far beyond the 
current existing financial capabilities of the Board 
of Education.
2Everyone associated with the schools agrees that 
the three dedicated channels would be beneficial to have, 
but no one is certain as to exactly what to do with them. 
Should all of the schools and all of the classrooms be 
wired, or only part of them, should all instruction be 
televised, or only show supplemental materials, and 
tougher still, who is going to pay for all of this? One 
might say that it boils down to how much is enough, or do 
we really need the three channels in the first place?
My particular plan involves a step-by-step progres­
sion which should aid in answering these questions. By 
proceeding in a slow and calculated manner, the system 
can be evaluated at each step and determination can be 
made as to whether or not to expand the system at any 
given point. Partially for this reason, and for others 
described later, this long-term plan is open-ended and 
designed for the greatest possible flexibility. It is 
also intended to be a reasonable plan. At the present 
time, cable television is still limited to improving 
reception and providing a greater number of channels in 
a given geographic area. It is evident that in the near 
future cable will have the capability to provide many 
other services; when it does, any cable system should be 
ready and able to adopt those services if they are desired 
and needed. Given these two features of cable television, 
the initial system and any additions must be designed and
3built along the lines of current and proven technology. 
This is especially important to an educational system 
because of its high public exposure and economic 
dependence.
It may appear at times throughout this plan that 
the entire system is devoted to language courses, 
particularly English. I would like to state initially 
that this is not the intent. For purposes of examples
I have often drawn on my own two years of teaching 
experience in junior high English. I state this not 
only with the intent of apology, but to emphasize that 
these are real problems and real situations that occur 
every day in schools all over the country. My own 
experience was near Columbus, Ohio, in the suburban 
community of Upper Arlington. While Upper Arlington did 
not have the cultural diversity of Boulder, many other 
demographic similarities exist such as size, median 
income and transient population.
4POSSIBILITIES; AND PROBLEMS
The largest single difficulty facing the Boulder
Valley Public Schools is money. Having to deal with a
restricted operations budget and rapid inflation, the
schools are having difficulty simply maintaining current
programs, much less initiating any that would require a
2major financial outlay. Despite this, most people
involved with the schools, including faculty and local
and district administrators, are in favor of the use of
cable television as a valuable educational tool.
Even with this generally favorable outlook there
are two hesitations or distractions educators will point
out. The first is the problem of further dehumanizing
3the educational process. At the time of the great 
technological boom of the early to mid-fifties there was 
a great deal of emphasis placed on science skill develop­
ment, and the use of mechanized teaching aids to spur on 
this progress; the whole country was on a science "kick." 
During that period many schools looked to television and 
instructional programming to revolutionize teaching, 
however, in too many instances it was simply used as films 
had been for years. There was no real innovation. More 
recently, the trend has reversed itself to where the human 
element is considered the most important. Schools are
5striving to achieve better teacher to pupil ratios and 
a lessening of the lock-step educational process where 
all pupils learn the same material at the same rate at the 
same time.^ When any form of televised instructional 
material is mentioned, some educators still have the 
vision of the course which is delivered to thousands of 
students over monitors with no human contact save for the 
person who turns the set on. While this is true in some 
instances (particularly university lecture courses), this 
is not the goal of cable television in the Boulder Valley 
Public Schools. While the cable medium does suit itself 
for this type of instruction, it is also very adept at 
actually providing more time for the teacher to devote to 
small groups and individuals, the goal being for the teach­
er to actually be able to spend more time per pupil. This 
can be accomplished by using the cable and video tape 
recordings to deliver the type of information that tends 
to be of a lecture nature, and the rest of the class time 
spent in discussion or individual assistance. While 
several variables based on this basic idea are possible, 
consider these two; one, it has been shown that in age 
groups from junior high and up, there is little or no 
difference in material retention and learning whether the 
class is of a "typical" size of 25 to 30 students, or a
rgroup up to three times that size. In secondary 
schools there is a tendency for teachers of a particular
6subject to coordinate their teaching to a degree for ease 
of material access such as films and speakers and to 
serve as reinforcement and stimulation to one another.
For example, if a curriculum in a junior high school 
includes reading Huckleberry Finn in the eighth grade, 
it is certain that at least half of the teachers involved 
in eighth grade English will teach the novel at 
approximately the same time. It is obvious that a great 
deal of teacher preparation and presentation time is 
being duplicated. Let us assume that in a given junior 
high there are four teachers presenting simultaneously 
the same book unit for a two-week period, with classes 
meeting for one hour per day, five days per week. Out 
of this forty hours of class time we can make the modest 
estimate that twelve hours (30%) is spent in a lecture 
type of information transferral. This amounts to three 
teacher in-class hours, and 9 hours of duplication, 
with no consideration given to preparation time. The 
same material presented over the cable, with the four 
classes joined for the one purpose of viewing a 
particular presentation with two teachers in attendance, 
would allow the other two teachers one hour of free time 
each, or in the course of the two-week unit, a total of 
six additional teacher hours. These hours are not 
intended to be additional coffee time, but tinle to 
prepare their own material to be taped, or developing
7additional materials. In the Boulder Schools, with 
1,289 teachers, if the above schedule was followed, 
there would be a total of 18,576 teachers hours saved 
per year, or to phrase it in a more positive light,
18,576 teacher hours gained.
The second possibility based on the same basic 
idea is to have an instructional presentation on video 
tape, but only for a ten to fifteen minute duration, 
followed by a class discussion. This would not result 
in the same large amount of time gained as with the 
other method, but the quality of the material presented 
would be improved. This statement is based on the 
concept that with video tape there are a greater range of 
possibilities for visual aids than a conventional class­
room offers. Some.of these possibilities might include 
slides of the author's home, scenes of the Mississippi, 
and an audio tape of Hal Holbrook's "Mark Twain Tonight," 
presentations played over still photos of Holbrook and/or 
Twain himself. While all of these might be employed 
in a live lecture, they cannot be presented with the 
continuity of a pre-recorded one. With a live lecture 
attempting to incorporate these features, the classroom 
teacher has to take time to adjust lights, seating and 
to produce-direct and operate two or three pieces of
equipment. During the time needed to make these arrange-
7ments, the class can lose part or all of the continuity.
8With a lecture or presentation of this nature on tape, 
all the teacher need do in the classroom is introduce 
the topic and activate the receiver.
While the time spent in preparation for this small 
tape segment may be greater than that for a live lecture, 
video tape has a long-term storage capability that allows 
for its reuse, either in other semesters, or in the 
library on cassette for the use of the student who 
either missed or did not understand the concepts of the 
presentation the first time. This is particularly true 
in courses that tend to be fact-oriented such as 
mathematics and any of the sciences.
While these two examples are limited, they do point 
out what educators feel is the value of cable education.
The teachers believe that television, video tape, or any 
other electronic medium or machine cannot replace the 
human teacher, and they are correct. There is no
9replacement for human warmth, compassion and understanding.
A study by the National Education Association 
pointed out a problem for many school systems interested 
in working with any form of televised instruction; a 
fear on the part of many teachers that a machine would 
replace them.10 Cable education would not replace any 
teacher in the Boulder school system immediately.
Certainly, it will first open a few new positions in the 
production of programming, but teachers will not find
9their jobs threatened by cable anymore than they would 
be threatened by a movie projector. It is possible 
that with the use of cable (combined with a decreasing 
enrollment) a slightly smaller number of teachers may be 
able to maintain the current teaching capability, while 
increasing the time devoted to individual students. This 
smaller number of teachers can be achieved through the 
normal yearly attrition, if desired. In the Boulder 
schools the situation pointed out by the NEA appears 
reversed. The teachers in the Boulder area schools are 
eager for the possibility of working with increased 
video use and cable as a delivery system. The high 
schools are each currently equipped with two video tape 
recorders, cameras and playback units. These units are 
in regular use and the teaching staffs are asking for 
more.Boulder and the surrounding area are fortunate in 
that the physical setting and climate of the area draw 
many people and the schools have the "pick of the crop" 
in teacher selection. From the high volume of
applications received each year they are able to select 
only those of the highest caliber, including many who have 
iad training in the use of video equipment and techniques. 
This becomes important when consideration is given to the 
production aspect of cable television. If full-time 
video experts, who were also expert in a diverse number of 
educational fields, had to be obtained the costs of video
10
production would skyrocket. By virtue of the fact that 
much of the planning, design, background and performing 
of productions can be handled by the teachers, these 
costs can be held down. The additional benefit arises in 
that particular offerings can be structured to meet 
particular needs of teachers and not make them necessarily 
dependent on what a large general audience of teachers 
desire.
Another aspect of the awareness of the faculty 
and staff is in the utilization of cable for areas beyond 
the strict bounds of classroom instruction. The schools 
are eager to investigate the possibilities of cable in 
the areas of extracurricular activities and business 
meetings. Outside speakers who address the schools or 
the university are one possibility. Very often there are 
people in the community who are of interest to many of 
the students and classes, but due to space, distance 
and time limitations are unable to attend these addresses. 
With a portable unit these speakers could be taped, and 
;he program presented at either a more convenient time, 
or an edited portion presented to a particular class. 
Another area considered is the make-up of the Boulder 
community and the diversity of the people employed here. 
Some of these individuals are very worthy to make 
presentations to particular classes. An example might be 
a geology, science or geography class studying
11
earthquakes. The National Center for Earthquake Studies 
could provide a speaker on the topic who would be more 
informative and up-to-date than any textbook possibly 
could. The time saved the individual is important; 
by making only one taped presentation he would not 
necessarily spend as much time away from his work, and 
as mentioned earlier, that presentation is very likely to 
be more effective due to the visual and audio effects 
available. The further possibility exists that during the 
same school year a similar program would be desired by 
other teachers in other schools, and the tape can be used 
again.
The various performing arts have an expressed
1 4interest in the use of cable.' A particular concert or 
performance could be taped, and then shown later to 
either only the students involved, or a more general 
audience which for various reasons had been unable to 
attend the live event. This type of programming could be 
cable-cast during school hours when there are relatively 
few classroom activities in progress, such as noon hour, 
and before or after classes. Selected, edited portions 
of the tapes could be used for instructional purposes and 
evaluation by both teachers and performers. Similar 
interest and benefits hold true for athletic departments 
as well, already one of the biggest users of the current 
video equipment. The entire school population would
12
benefit from the taped presentations of athletic events 
in distant areas where many students are unable to 
attend.
Other areas suggested for utilization outside 
of the regular classroom include in-service training for 
teachers, and meetings of the Parent-Teachers Association. 
In-service material, whether instructional or information­
al, could be prepared in advance and presented as a care­
fully packaged program. This would alleviate the need in 
many instances for teachers to travel to a central 
location for material, or for the person presenting 
material to attend all of the separate buildings, a 
savings in both time and expense. One example of how 
this can work is demonstrated by the cable system in 
Colorado Springs. Instead of all of the teachers travel­
ing to one large auditorium for an address by the 
superintendent at the beginning of the year, the teachers 
report to their respective schools and view the pre­
recorded tape of the superintendent on their receivers.
At the conclusion of the program the teachers are in their 
buildings and ready to begin the work necessary there.
It is estimated that this single program saves as much as 
four hours per teacher in that particular system.-*-^  With 
PTA meetings much the same process could be employed. A 
large benefit which could be gained here is the 
distribution of programs and information to the entire
13
district association, while retaining the benefits of 
the smaller, single,building meetings. Obviously, not 
all meetings could be•handled in this manner, but the 
majority certainly could.
Instruction of a specialized nature could also be 
expanded upon immediate installation of a cable-video tape 
system. Certain courses which have a low interest rate 
per school could be expanded to other schools in the 
district. One example of this is a foreign language. 
Fairview High School has a competent, qualified Russian 
language instructor, and a course in Russian is offered 
in that school. While there is some interest in this 
particular language in the other high schools in the 
district, there is not enough to warrant the additional 
teaching staff.^ With a cable distribution system, the 
course could be offered to the other schools on the cable, 
perhaps live, or with a one-day delay, and those schools 
outside of the Boulder cable franchise area could receive 
the session on tape cassettes by bicycling. Student 
response could be returned in the same fashion. For 
immediate communication requirements there is also the 
immediate two-way link offered by the Mountain Bell 
Telephone Company.
Mr. Noble Freden, Director of Instructional Media, 
Boulder Valley Public Schools, has suggested other course 
offerings which could be implemented with televised in-
14
struction. One is the expansion of vocational-technical 
courses and adult education by program distribution 
through the community cable. Students would register for 
the course for credit, and return material to be evaluated 
to the instructor by mail. Two courses in the regular 
curriculum for high schools which could be expanded are 
film study and film making. Mr. Freden indicated that, 
in addition to Russian, another language for which there 
is an expressed interest is German, and there is also a 
considerable demand for Latin. Other language courses 
could be developed and presented according to student 
demand.
In the sciences, Mr. Freden offered that with a 
color capability, demonstration experiments could be 
presented more effectively than a live classroom setting 
because of timing, close-ups, and "instant replay". 
Televised instruction could also benefit students in the 
outlying schools by offering courses in advanced sciences 
and math that are not currently available due to small 
enrollments. Another benefit would be to the teachers in 
the smaller schools. With this type of course load the 
teacher cannot deal as effectively with the subject matter 
as his peers do with only one subject area.
Mr. Freden feels that one of the greatest oppor­
tunities to be made available through the cable is the 
expansion of a current program, the mini courses. These
15
are one semester offerings designed to fill a special 
interest or need. After the semester is ended the course 
is retained or discontinued, depending on student demand. 
Through television, and the storage capability of video 
tape, these courses could be offered to a wider range of 
students in a number of schools. The instructor's time 
could be divided over two semesters in order to provide 
adequate time devotion to all students taking the course. 
Due to the nature of these special interest courses they 
would probably not be retained for longer than one year. 
Some courses currently offered in this program are poetry, 
literature of a specialized nature such as a certain cul­
ture or author, and the science of ecology. Almost any 
other topic can be considered, as long as there are a 
sufficient number of interested students. With cable and 
video tape the number of interested students can be spread 
over several schools and increase educational opportunity 
through the entire district (For district course ex­
pansions, see Appendix 3).
It is obvious that this is still no substitute for 
more personalized instruction, but it does provide oppor­
tunity where none existed before. It requires mention 
that it is highly desirable for the instructor to have 
personal contact at least to a limited extent with the 
students during the semester.
16
Within the Boulder Valley Public Schools there 
exists a very special variety of educational opportunity 
open to cable education through the Boulder Valley 
Vocational-Technical School. This is a district school 
that educates students from throughout the district in 
specialized skills for immediate placement into the job 
market.^ While some work directed toward television and 
other visual mediums is already taking place there, a 
cable production and delivery system would provide a two­
fold benefit. First, the students there could take 
advantage of the system, much as in the other schools, 
and more importantly, the production facility itself 
could be the source of a new program in vocational 
education. Through the school’s production facility these 
special students could work with the instructors and 
staff in the development and production of programming. 
Besides being an excellent facility for on-the-job 
training, the school would benefit from the use of these 
people in place of others who might have to be specially 
lired to perform these functions. Again, it is obvious 
that for an efficient and competent facility it is 
necessary to have a full-time staff of trained profession­
als, but the students will be able to work under their 
direction. In addition to the educational opportunities
17
offered, there is an additional enticement. Under the 
provisions of Senate Bill 78, and the State Board for 
Community Colleges and Occupational Education, 50% of 
the annual cost of operation of the total system will be 
paid for, providing their standards are met. These 
standards require that a person trained in these 
facilities be fully trained and ready to assume a position 
in the particular industry. Also, for every full-time 
equivalent student trained in this manner, the school will 
receive $1,500 per student, per year. ^
To this point, all of the possibilities of cable 
education appear very positive. However, there are 
drawbacks. One of these drawbacks might be the parents 
of the students. If a student returns home from a day of 
school and reports that he has been watching television, 
a parent might be concerned that the schools are lax in 
their duties, and not providing proper education. While 
it would be an extremely rare occurrence, it is possible, 
even in the early stages of development of the system, 
that a given student, on a given day, might be exposed, 
at least partially, in every class to some televised 
instruction. While this one instance in itself is not 
of immediate concern, it will be necessary to develop a 
community education project to inform the public in 
general, and parents in particular, as to just exactly 
what the role of the television set is in the public
18
schools. In our society, television is viewed as an
entertainment medium. While this is only one aspect of
the possibilities of television, it is the most
familiar aspect. Along these same lines is the very real
possibility that some teachers might overuse this new tool,
19to the point where it does become entertainment. This 
can occur with cable education just as it does with 
battle-weary lesson plans and the over-use of movies. 
Consideration was given earlier to the possibility of 
some tapes being worthy of multiple viewings, even over a 
period of a few years. For some teachers this could 
become a crutch to the point where they have an entire 
course "in the can," and they sit back and just turn the 
set on. To avoid this, and problems of a similar nature 
(such as never using this capability) one administrator 
cautioned that this, as with any new program or tool, must 
be carefully observed and action taken to alleviate any 
problem areas. The means for doing this are careful 
planning by involved departments, very closely set and 
stated objectives, and if necessary, administrative
p oaction such as requiring lesson plans and schedules.
Some people envision cable education as part of the 
answer to the current problem of bilingual education.
While this is a possibility, it too must be watched and 
evaluated closely. While special programming -can be made 
available, this type of thinking might actually be
19
destructive because of the further alienation from human
21contact for these special students. The positive view
here is that if teachers have more time for students as
a result of cable instruction, then a portion of that
time can be devoted to the bilingual, bi-cultural
student for even greater human contact. One high school
principal noted that bilingual, bi-cultural programming
is indeed very important, but probably more important
for the dominant culture student, than for the minority
o 2culture student.
While it is important for the parents to be 
informed about their child's activities and education in 
the schools, it is also the feeling of most administrators 
that the schools retain a certain degree of privacy in
2 otheir instructional material. As stated in the Boulder 
cable ordinance, the schools are to receive for their 
use, three dedicated channels which would not be received 
over the regular cable, except through special converters. 
This concept is totally suited to the educational 
community. Most programming would not be a problem if 
viewed by the general community (with the exception of 
the lunatic fringe), but consider the possibilities if 
a tape were being presented on comparative religion, 
anatomy, birth, birth control, or subjects of a similar 
nature. This is why the schools prefer the dedicated 
channels. There are drawbacks to this too, however.
20
If the system were not on dedicated channels it could 
provide an excellent public relations instrument for the 
schools, plus providing instruction in some instances 
for children not able to attend class due to illness.
The possibility would also exist of presenting adult or 
continuing education on these same channels during the 
evening hours when the channels would not be as busy.
Another factor in this decision is that, at least 
according to one potential cable operator, with the built- 
in capacity of the Boulder system, and the number of 
channels that will actually be in use, there is no 
technical reason for the Boulder schools to go to a 
dedicated mid-band channel agreement.^ This would 
result in a small cost savings in that receivers without 
mid-band converters could be used, but this would also 
require careful screening of material used in the school 
programs. The author feels the best alternative to either 
of these arrangements is to have regular school instructional 
and supplemental material cablecast during the day on the 
dedicated channels, and if the school system should decide 
to implement any evening or general community interest 
programming, to simply not cablecast on the dedicated 
channels, but to use one of the empty channels in the 
community cable system. This is a very simple process 
and one which would suit the needs and budgets. Any 
use of this type would have to be very carefully
21
researched and possibly negotiated with respect to the 
community educational channel which is also provided 
in the Boulder cable ordinance.
One final problem area must be considered, that 
25of security. Video equipment, both production and 
reception, is expensive and in some instances delicate.
J
Provision must be made to protect it from both theft and 
vandalism. If two-way cable becomes a reliable system, 
then security from theft becomes relatively simple 
through a burglar alarm system. Until that time, 
procedures will have to be instituted to protect all 
equipment. Initially, portable receivers will not 
constitute a problem, with the exception of a break-in 
of their storage area. If permanent receivers become 
part of classrooms, then additional measures will have to 
be taken.
22
COLORADO SPRINGS; A CURRENT SYSTEM
In the consideration of any new major development 
within a school system, especially when the initial cost 
of that system is expensive, it is worthwhile to examine 
similar systems that are already in operation in a 
comparable setting. Colorado Springs Public Schools, 
District 11, is available for that purpose, having a 
cable system with three dedicated channels, serving all 
of the schools in that district with only few exceptions 
outside the cable area (these are served with bicycled 
tapes).^
Instructional television has been a part of the 
District 11 curriculum since 1965. Cable has been used 
as the delivery system since 1970. This program is 
directed almost entirely at the elementary schools, 
although all of the schools in the district are wired.
The main function of the system is to deliver art 
instruction and science supplementary material. There 
has been some special production aimed at the secondary 
level, but only on a limited basis, due to lack of 
interest by their faculties. One interesting sidelight 
that developed from the art instruction was an indirect 
and unplanned in-service program for elementary teachers.
23
Under the more common system of an art teacher visiting 
a grade school classroom, the teacher would often leave 
the room and use the time for preparation, or just a break 
in the day. VJith the televised lesson, the teacher 
remains in the room and then directs the class in work at 
the conclusion of the program. The result has been a 
greater awareness and participation in art by the 
teachers than was ever experienced before, with methods 
and skills pouring over into other areas of instruction.
A similar, though not as dramatic development, has 
occurred in the science curriculum as well. Teachers who 
previously might not have emphasized science because of a 
lack in their own training have the availability to use 
specially developed materials and base instruction around 
them.
The decision to use televised instruction of art 
in the elementary schools was almost an arbitrary one by 
an assistant superintendent. The schools had decided to 
include art as a part of the elementary curriculum and 
methods of accomplishing this were being discussed when 
the decision to televise was made. It is important to 
emphasize that at the time there was no standard art 
curriculum in the elementary schools. Individual 
teachers were on their own as to whether or not include 
art lessons. The schools did not decide to televise, and 
then send existing teachers out in the cold; no one was
24
released because of the decision. The consideration was 
based on the 37 elementary schools, and how many new 
faculty members would be needed to staff the new program. 
If it would be considered necessary to have one art 
teacher per elementary school, and if the average 
qualified teacher would cost the schools around $10,000 
per year, you have an expenditure of $370,000 per year 
in additional salary alone. This figure would not remain 
static, as salaries would rise with experience and the 
cost of living. Even if the program could be limited to 
one teacher serving two schools, the cost is high.
The present system in operation (described more 
fully below) could be totally replaced for $300,000, plus 
another $90,000 for receivers and related equipment.
This cost comparison makes it obvious why the District 11 
Schools decided to televise art instruction.
The district currently operates with one studio 
and one control room, located in the Instructional 
Materials Center, adjacent to the Board of Education 
Building. The studio and control room are fully equipped 
with professional quality lighting, camera, switching, 
controlling and recording equipment. The entire operation 
is handled by six full-time staff members including two 
professional educators, two professional television 
persons, a cameraman-technician and a full-time secretary.
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All productions are recorded on two-inch 
quadruplex video tape, and then duplicated onto one-inch 
helical scan tapes for cable distribution. The two-step 
process is taken because of the editing and correction 
qualities of the two-inch tape. Four Ampex one-inch 
video tape recorders feed the finished productions to the 
cable company's head end. Other equipment includes 
four studio cameras (two manual, and two remote con­
trolled) , one mobile unit including all lighting and 
support equipment, and two film chains capable of 
handling sixteen millimeter and super eight millimeter 
sound and silent films (as well as film strips), and 
slides.
All three channels are mid-band between six and 
seven and are distributed over the community cable system, 
but require converters on all receivers. These same 
receivers can be used to pick up regular cable trans­
missions by disconnecting the converters.
The District 11 facility during the 1971-1972 
school year distributed 1,577 individual lessons and 
programs to elementary and secondary classrooms, 
professional, supervisory, and curriculum personnel, 
and classified and support personnel. The facility 
produced and distributed 105 art and science lessons,
(each about 15 minutes in length), 11 in-service 
education and general information programs (each about
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20 minutes in length), and 49 existing half-hour science 
lessons were extensively edited and partially reproduced 
to meet changing curriculum requirements. Each school is 
completely wired in all learning areas, and each school 
is equipped with between six and twelve receivers, 
depending on size and need. In addition, each school has 
its own head end for distribution within the building of 
special programming on half-inch tape.
At the present time the entire system is black and 
white only, but plans have been made to convert all 
equipment to color standards. The estimated cost of this 
conversion is $150, 000-$180, 000. Due to the high level of 
acceptance and enthusiasm in the elementary schools, 
planning is also being done to expand more into the 
secondary schools, although aimed more at a supplemental 
goal, rather than the instructional goal of the 
elementary schools. One additional aspect of the 
district’s experimentation and development are two schools 
(one junior high and one elementary) operating on a year- 
round schedule. The production and distribution facility 
are currently operating on a nine-month schedule of 
regularly scheduled programming, but they do provide 
programming to these two schools on request. Long-term 
considerations are.being made to convert the facility to 
year-round capability, if the schools decide to implement 
a twelve-month schedule.
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At the present time the three dedicated channels 
are adequate for the school system's use, but if expansion 
plans are fully realized, including secondary schools 
and a twelve-month year, there is consideration being made 
to expand the number of channels. Until an actual channel 
expansion can be achieved, it has been suggested that 
secondary programming be distributed during evening hours, 
recorded in the schools on their half—inch equipment, and 
then distributed within the school either on the cable or 
through an individual room video tape play-back unit.
The District 11 schools are enthusiastic about 
their system, but emphasize their professional staff of 
core people and professional quality equipment.
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CABLE COMPANY VIEWPOINT
Any realistic consideration of a cable television 
production and distribution system must include the 
commercial cable operator; without his interest and 
cooperation the entire system will not function. It is 
immediately obvious that without a community system, the 
financial burden to the school system would be such as to 
negate any feasibility of cable distribution. It would be 
conceivable for the schools to develop within each school 
a closed system and bicycle tapes among each other, but 
that would be the extent of development. With the cable 
it is possible to avoid excessive duplication of taped 
programming and to have simultaneous cable-casting of 
material. In addition, with cable it becomes possible to 
expand services to the entire community if desired, and to 
open totally new possibilities in education when two-way 
service becomes reality.
In attempting to retain the character of local 
orientation to the Boulder Valley Public Schools in this 
project, S.S. Street & Associates were contacted to 
provide the viewpoint of a local cable television operator 
regarding the schools' use of cable education. S.S.
Street & Associates were selected for this purpose not
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only due to availability of decision-making individuals, 
but because of interest in the community and familiarity 
with the community and its desires and interests 
resulting from a year's residence.
With economics always a major concern, it is 
evident that any cable operator is not going to be able 
to donate equipment to the school system. This would 
probably be true in any cable system, but it is especially 
valid in the Boulder schools due to the demands of the 
Boulder cable ordinance. The operator must already supply 
this capability to the government, public, and educational 
access channels. Any further extension, it is felt, would be 
economically self-destructive. In spite of this, however, 
the cable operator would be willing and able to supply 
technical advice and assistance. This would be especially 
important during the planning, construction, and 
initiation of service phases. Additionally, this same 
technical support can be maintained throughout the life 
of the cable system.
This in itself provides a strong incentive for the 
school system to develop their system while the general 
system is being constructed. In addition to this 
incentive are two others. One, the cost of construction 
f the physical cable plant can be reduced slightly if the 
chools are wired at the same time as the rest of the city, 
here is also consideration of the condition of everything
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being a total system without interconnection, technical 
standards, and equipment compatibility becoming a problem 
at a later date. The second major incentive is in the 
construction of studio facilities. While there would be 
advantages to the school system to have a separate studio 
facility, preferably located near the administrative 
offices and vocational-technical school on East Arapahoe, 
there are several drawbacks. First, it is a considered 
opinion that for ease of access and head-end geographical 
location (for the community cable system), a studio 
facility in the downtown Boulder area is the most desired. 
Second, the expense of constructing and maintaining a 
separate building, or remodeling an existing one, can add 
appreciably to the initial cost of the system. The 
suggested alternative is for the school and the cable 
operator to jointly construct and use a single facility. 
Ihis too could involve construction cost, but it is hoped 
that an existing location can be utilized. The costs of 
both the facility and equipment (including construction, 
maintenance and overhead) can be shared by the operator 
and the schools. The exact proportion to each would have 
to be determined through negotiations, giving special 
consideration to the profit motive of one, and the non­
profit motive of the other. The idea of shared studio 
facilities is economically sound and technically simplifies 
programming delivex'y. The schools, in their course of
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future development of the cable system, may find it 
appropriate to build and maintain separate facilities.
That being the case in the future, they would still have 
existing facilities to use until new ones could be 
constructed, thus maintaining their programming schedules.
One final concern of the possibility of shared stu­
dio facilities goes back to the vocational-technical 
aspect. If the interest and need of vocational training 
in television production, maintenance, and cable-casting 
develops past the capability of the school's facility, 
there exists the opportunity to expand the training into 
the commercial studios.
With the cooperation of the cable operator, not
only will initial development be simplified, but also
additional expansions. As new techniques and
opportunities open for cable television, the schools can
expand, if needed and desired, along with the community
cable, benefiting the same as in initial building. Also,
moving in this manner, the schools can be assured that
they will not overstep technological bounds of proven
equipment and design and purchase inefficient or
27undesirable components.
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THE PHASE PLAN; INTRODUCTION
The suggested cable education system here offered 
is designed to allow for the greatest flexibility. This 
flexibility is intended to be present not only in 
equipment, but also in the utilization of the equipment. 
The flexibility in the design also allows for a number 
of factors to be considered before any changes are effect­
ed in the system. One of these is technology. A public 
school system is a very exposed portion of any 
community's tax expenditure. If equipment were purchased 
which was not efficient, or for any reason could not be 
justified, the public would tend to view any future 
expenditures with suspicion, and possibly with reserva­
tions which could come about in tax appropriations. 
Considered in much the same vein is expense of equipment, 
personnel, or programming. Perhaps the most important 
factor, though, is a constant method of evaluation of the 
total system and its benefits. The Boulder Valley Schools, 
or any other school system, could build an elaborate, 
multi-channel production and delivery system for all types 
of programming, as long as they had the funds to do so. 
However, all of that could be a total waste of time and 
money if it served no effective purpose. All of these 
factors must be considered with any new educational
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program, but especially so with televised instruction due 
to the high costs involved. This is why, in the 
evaluation of a cable education system, the evaluation 
must be continuous, and it must start before any other 
work or consideration is given the system. It is for 
these reasons that the systems described are flexible 
and open-ended. Any exact determination must be made 
by the school's administration based on desirability, 
neeo., and economic capability. The system is based on a 
phase or modular concept, such that additional development 
can be planned several years in advance and constructed 
only after careful evaluation of existing use and proposed 
future use. As stated previously, before any considera­
tion is given to the use of cable education the public 
schools must determine, based on possible use and expense, 
whether or not they need and/or want this type of system. 
If the schools make a positive decision on this matter, 
they must then decide which steps to take, and in which 
oraer to take them. While the final decision is 
ultimately in the hands of the school administration, it 
is important to have input from several sources which 
would be immediately involved with the system, including 
-eachers, students, the cable operator, parents and 
other school districts which either have similar systems 
or are contemplating them. This input can aid in the 
etermination of how far and how fast to go.
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PHASE ONE
Any initial cable education system must consist 
of three basic components; origination, delivery and 
reception. In the particular instance of the Boulder 
Valley Public Schools the delivery sector is pre­
determined by the Boulder Cable Television Ordinance which 
requires the cable operator to provide to the schools 
three dedicated channels. As mentioned in the section 
pertaining to the cable operator, there are two options 
open to the schools, either three mid-band channels 
requiring converters, or three channels on the regular 
community system which are unoccupied. The additional 
possibility remains of using the dedicated or mid-band 
channels during the day, and switching to the open 
channel for evening use in the general community.
While there are three channels available, it is 
not necessary to utilize all three at once, or to utilize 
them continuously during the day. In order for the three 
channels to not be automatically reverted to the cable 
operator at the end of the five-year experimental period, 
the schools need only have programming two hours per day, 
five days per week, per channel. The use of these 
channels is free to the schools up to the five-year date. 
After that, during negotiations, it is hoped that free use
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2 8can be retained. In any event, the initial delivery
system is set.
Origination is the next concern. For Phase One it 
is suggested that program production and delivery be 
limited to the high schools of the district. Through the 
high schools' curriculum diversification the opportunity 
exists to experiment with a variety of programming 
possibilities. These include the use of both supplemental 
and instructional materials.
Under the area of supplemental materials there 
exists the possibility of the use of current materials 
such as films, slides, and film strips. While it is 
obvious that these are readily available in the classroom, 
this type of usage would provide the opportunity to study 
two benefits; one, assuming that many standard curriculum 
offerings (such as basic science, math, English, and 
history) tend to use the same texts and teachers follow 
the same general outline, this would allow for the study 
of a central library for visual materials distribution 
and the effects of increased interdepartmental cooperation. 
Second, the effect upon students viewing of traditional 
visual materials on a televised basis can be studied.
The next concern of supplemental materials are 
those developed specially for cable distribution. This 
includes the special type of developed material as 
mentioned in the second section of this project, including
37
special demonstrations and speakers. Going beyond that 
mention, there is the opportunity to draw upon the 
teachers in the various schools who have a special talent, 
capability or personal experience in a specialized field. 
This type of presentation would not be available to all of 
the high school students in the district because of the 
time and distance limitations of a given teacher's 
schedule. A taped presentation can provide that 
opportunity. An example of this sort of specialty could 
be a music instructor who spent a summer at the Aspen 
music festival and developed instructional material based 
on that experience. Looking to the community for people 
of a special nature, there was an article in the Sunday 
Daily Camera "Focus" section recently which presented an 
interview with a gentleman in his nineties who had worked 
for a hardware store in Boulder during its days as a 
mining center. This type of person could be contacted, 
and a program developed around him for a course in 
Colorado or United States history. The program could 
cover a varied time segment, even extending to several 
class periods. It is a rare opportunity to be exposed 
to living history such as his. Unfortunately, due to 
the frailty of human life, this particular kind of 
individual could soon be lost to us. A tape presentation 
could be preserved almost indefinitely.
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Complete instructional programming over the cable
is not desired in the Boulder Valley Public Schools due
to the dehumanizing effect mentioned earlier. However,
here too, the diversity of the high school curriculum
lends itself to experimentation and expansion. One
possibility involving Russian language education was
jmentioned earlier. The concept presented in that example
can be expanded to include a variety of courses that are
offered in the larger schools, but not in the smaller,
? 9outlying schools because of insufficient demand. The 
television set can never take the place of the human 
instructor, but it can at least provide an opportunity 
iwhere none existed previously.
Up to this point, only in-house production and 
programming have been examined. Looking outside of the 
Boulder Valley schools there are other programming sources 
available. One is the C.SU~based HI-TIE program. This 
program is currently limited to two college-level courses 
(both aimed at computer techniques), but it does provide 
the advanced student the opportunity to earn college 
credit and learn what is becoming a basic skill in 
business and the sciences. CSU hopes to expand this 
program in the future with more diverse program content.^® 
As televised instruction and cable distribution become 
more common in the Denver-Boulder area there will exist 
the possibility for shared or traded programming, with
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each system contributing its various specialties. While 
the "blue-sky" possibilities are covered later, it is 
conceivable to picture something along the lines of an 
educational cable network along the Front Range.
The final aspect of outside programming comes 
from Channel Six in Denver, the local PBS station.
Because of the program schedule it would very likely be 
necessary to copy some programming for delayed cable- 
casting. If desired, Channel Six can be received "live" 
in the classroom through the regular cable facility and 
deactivating the converter. This "live" reception also 
applies to any of the commercial channels on the cable.
The production and scheduling of programming would 
be handled at the school studio near the community cable 
head end. As described earlier, this could be a joint 
effort with the cable operator. The actual studio 
facility would be very similar in nature and capability 
to that in Colorado Springs; a proven capability for 
handling three channels and the necessary production. 
However, it must be realized that the Colorado Springs 
facility serves a different function than this proposed 
Boulder studio. Colorado Springs produces programming 
with a small professional staff in two basic areas. The 
Boulder facility will produce programming of a very diverse 
nature. In addition, much of the programming/ or per­
forming if you prefer, in the Boulder facility will be
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done by the current teaching staff, with the exception 
of outside speakers and programs such as HI-TIE. There 
will still exist the need for professional personnel in 
the areas of scheduling, production (including camera work 
and editing) and engineering.31 Hopefully, these 
professionals can also function as educators in the sense 
of dealing with and directing the activities of the 
students or interns of the Boulder Valley Vocational- 
Technical School. The training aspect of the studio is 
very important, not only in hte obtaining of fifty per­
cent of the yearly operational expenditure, but in de­
creasing the cost of operation also. Further opportunities 
exist for these students (outside of regular studio work) 
in the production of remote work such as concerts, 
interviews, and sporting events.
With the prospect of the year-round public school 
being seriously considered, along with the possibility of 
evening adult education, it is unlikely that there would 
be a large amount of studio time available for other 
production groups. However, if there were, rental agree­
ments could be reached with the opportunity of additional 
revenue for the school's operation. Within the Boulder 
ordinance there is provision for the University of 
Colorado to utilize the three dedicated channels when 
the public schools are not using them. While‘current 
..University plans do not call for this utilization at
■present, personnel and programming trade-offs may be 
arranged in the future. One especially beneficial 
aspect of this would be not only the presentation of 
additional university-level courses to high school stu­
dents, but for additional teacher education and in- 
service training.
Reception of the three Boulder Valley educational 
channels will be possible only with the use of a special 
converter, as long as all programming is cable-cast on 
the three dedicated mid-band channels. There is an 
economic benefit to be gained from wiring all schools in 
-he district at the same time the Boulder community is 
being wired. However, the total expense of wiring all 
forty-seven schools at the same time may make this 
impossible, depending on available funding. If all of 
the schools cannot be wired, then following the phase plan, 
the high schools in the district should be wired first.
At this point, a logistics problem must be resolved; 
should all of the classrooms be wired and mobile receivers 
be used, or should only a percentage of the learning 
areas be wired and fitted with permanent receivers?
Two conditions determine this decision; first, with 
fixed receivers it would necessitate a great deal of 
student movement, and depending on the use of televised'
material, would make scheduling almost impossible.
Second, there arises again the consideration of the cost
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of wiring, either in stages, or at one time. The option 
of mobile receivers is probably the best. The exact 
number of receivers per school will have to be based on 
expected usage (mentioned in more detail below), but a 
safe estimate is a sufficient number of receivers so 
that in each school ten percent of the students, in 
groups of thirty, would have simultaneous access.
With the cable system covering the entire 
community there exists the possibility of education 
continuing beyond the walls of the school to deal with 
exceptional circumstances. If a student were 
hospitalized, or confined to his home, the schools can 
provide (to hospitals on a permanent basis) converters 
which will enable a student to continue with his school 
work. In Phase One this would consist of only that 
material which is cable-cast, but other possibilities 
might exist at a later date. The home-bound students' 
parent could pick up the converter at the school along 
with books and other materials. A deposit would insure 
the return of the converter. Other use of taped material 
can be made in the school library. While determinettion 
would have to be made by the teacher as to the necessity 
of the material, a taped presentation, particularly when 
it includes basic concepts, could be duplicated either 
in the main studio or in the library at a teacher's 
request. The duplication of this material would be on
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video cassettes which can be checked out by students to 
study and review in special booths in the library. For 
the Phase One effort, one such booth in each school will 
be sufficient. This type of arrangement would also be. 
beneficial to remedial efforts.
While it is obvious that the two high schools in 
Boulder will receive materials over the cable, other 
methods must be used for the present time for the other 
schools in the district. The most immediate and practical 
method is to use the regular school mails and bicycle 
programming, with each school having its own head end, or 
using tape play-back units in individual classrooms. The 
decision as to which method would depend on the extent of 
utilization of the service in each school. If a 
relatively high percentage of the teaching staff were to 
use this capability, the head end method would be the 
best; if there to be little use, the play-back units 
would be better. The actual number of students in the 
school are also a determining factor. As an example, the 
1j3 students at Nederland High School would indicate that 
a play-back unit would be more efficient. The 
possibilities for "live" connection to the school's 
studio are discussed in a later phase.
Perhaps the single most important aspect 
determining the success of Phase One is education; 
education of the community and parents in exactly what
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cable education is, and is not, and the education of the
teachers wlio will be involved in both the production and
reception of cable programming. Because of this, it is
essential that the Boulder Valley Public Schools reach
their decision concerning the adoption of cable long
enough before its initial service to provide this
education. It is imperative that teachers have
sufficient time to do long-range planning of their
particular curriculum, including materials to be covered,
coordination with other teachers in their department,
and decisions as to what material and how much might be
suited for this system. While the Boulder Valley Schools
are fortunate in that most teachers are eager to use this
new tool, a program has to be developed to train them in
3?its use and production, and its limitations. ' The exact 
nature of the initial system must be determined and an 
extended in-service program built around this. In order 
for the teachers to have sufficient time to develop these 
skills through in-service programs (rather than have to 
deal with summer schedules) it will be necessary to have a 
full school year of advance notice. Due to the construc­
tion time dictated by the cable operator, this is not a 
problem if the school decision is made within a reasonable
time after the announcement by a cable operator that a
3 3Boulder system will be built. An additional gain from 
this planning would be the opportunity to work within the
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studio before the school year begins in September. As 
long- as the studio is completed before September, the 
teachers involved in the in-service program could have 
the opportunity to use the studio equipment, be trained 
in its operation, and hopefully be able to start 
production of materials for the upcoming year during the 
summer, if they are in the area.
If the schedule for the education of the teaching 
staff can be maintained as noted above, then this will 
aid greatly in the education of the community and the 
parents of students in particular. In the later stages 
of this parent education, it would be advantageous to 
be able to assemble a tape composed of program segments, 
and entire programs, to present to the community through 
the educational access channel (assuming the community 
cable is at that point operational), or at meetings of 
the Parent Teachers Association. Much earlier than this, 
though, would be the need to develop a community public 
information program, using every means available, 
including student take-home material, direct mailings, 
and news releases in local media. The necessary 
emphasis here is on informing the population that 
televised material is not going to replace the classroom 
teacher, and to emphasize the instructional aspect of 
the proposed programming. If parents and the -general
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public are made aware of this, it should eliminate most 
questions.
The exact cost of Phase One of this system is 
difficult to estimate because of the many variables 
involved including studio location, the extent of its 
use by the teaching staff (which also will determine the 
number of receivers) and equipment selected perhaps 
through bidding and compatibility with the cable 
operator's equipment. However, if the Colorado Springs 
system is used as a base, the studio facility and equip­
ment, and the school wiring and receivers can be acquired 
for around $400,000, and a yearly operational budget of 
$100,000 is more than sufficient. This estimate is for
a black-and-white-only capability; a color capability
34would add another $80,000 to the initial investment.
The most important aspect of Phase One is the 
evaluation of the system's effectiveness. The time span 
of Phase One has not been mentioned until now because up 
to this point it has not been a major concern. The 
evaluation of the system should be continuous, but at 
the end of Phase One it must be determined whether to go 
on, or to allow the current system to exist unchanged. 
Phase One must be long enough to allow for an accurate 
determination, or to phrase it more simply, to let the 
"new" wear off. It is possible within one year for there 
to be a great interest and use and then taper off, or,
47
the first year may create very little interest but then 
pick up in later years when the teaching staff develops 
more skill in the use of the medium and they see the 
success (and failures) of their peers. The suggested 
time for Phase One is three to five years. At the end 
of three years it may be readily evident as to which 
direction the system is headed and a stop or go decision 
can then be reached. If not, the time can be extended 
almost indefinitely, although this is the same as 
ceasing development.
The evaluation during this period must come from all 
concerned sources. The most immediate are the students 
themselves. While it would be very simple to compare tele­
vision and non-television groups, this technique has 
proven to provide no significant results. The benefits 
of televised instructional and supplemental material must 
be judged according to separate standards such as quality 
of'instruction, instructor time allotments and course
o rdiversity where none existed previously. The students 
can provide input based on their own experiences and 
attitudes towards televised material. This source is of 
particular importance due to the fact it is the goal of 
the output. Another evaluative source is the teachers 
involved in the system. They should be consulted as to 
that "seat-of-the-pants" impression that comes only with 
being in the same room with the students. This is an
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evaluation that should not only be made at the end of the 
year, but should be a constant source of input, aimed at 
both the reception and production ends.
At the completion of the evaluation process, the 
decisions must be reached as to the next phase, or even 
if there is to be an additional phase.
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PHASE TWO
If, at the conclusion of the evaluative process 
of Phase One, a positive decision is reached to continue 
the Boulder Valley Public Schools' cable education 
system, then it is time for expansion into Phase Two.
Phase Two is basically the same concept as Phase
One, but now we are involving the junior high schools.
The basic differences are that from the high school
experience there will be a proven model from which to
work, there will be existing studio facilities, and the
problem of community education will be of a different
nature, depending on the results and community
acceptance of that program. The most important
variation, though, is the effect on the system's
capacity by more than doubling the number of students
served. This, too, is dependent on the use of the
available channel space by the high schools. Of course,
initially, the only tv/o high schools directly receiving
programming on the cable are those in Boulder, so this
may not present problems at this point. The main concern
will be in studio space and time. An exact determination
can only be made upon viewing results at the conclusion 
of Phase One.
In Phase Two, the same concerns of origination, 
delivery, and reception will be met as in Phase One. 
Again, this is dependent on the evaluation process and 
teacher response. It may be necessary to greatly alter 
the initiation process, but this is within the 
flexibility of this plan. In the area of delivery and 
reception, it will also be time to consider expansion 
of the existing system within the high schools. It may 
be desirable to expand upon the reception capability 
in all schools, or only in some. Of course, the 
possibility also exists of decreasing this ability in 
schools where the system is not being used to capacity, 
and trends do not indicate any change.
A major variation from Phase One will be the 
in-service training program of the junior high staffs. 
The school system will be able to draw on the training 
and experience of the high school faculty involved in 
televised production and use. It is also hoped that by 
this time there will be more teachers coming from the 
universities trained in visual production, and perhaps 
part of the trade-offs with the University of Colorado 
mentioned in Phase One could include courses or workshops 
in television use and production. Following a great 
series of "ifs," including interest, use, ability and 
job opportunity, consideration can be given to expansion 
of the vocational-technical training aspects of the
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studio facility.
Within the junior high school curriculum there
tends to be less variation of courses and course content.
While students are presented with increased choice and
opportunity, the core curriculum tends to be basic
throughout the system. Because of this tendency, the
programming becomes more simplified than in the high
schools. With this simplification should come less
individual teacher time directly involved with
production, resulting in more time spent with individual
students. This is especially important in the junior
high schools because of the transition age of the
students. In junior high most individuals make the leap
from childhood to young adulthood; this is a difficult
time for a person and with the important basic education
delivered in these grades, it can become an almost
3 7impossible time for a young person to cope with. This 
reason alone is enough to warrant the time allotment 
required for individual attention. In addition to this 
is the consideration of the more extensive use of video 
cassettes in the school library. Besides the review of 
programming delivered in the classroom, it may prove 
advantageous to develop a series of cassette programs 
designed for special use outside the classroom for both 
the advanced student who is bored with the pace of the 
class, and the slower student who has difficulty keeping
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up with the class. Of course, if this type of program 
is considered, there is no reason why it could not be 
extended to the high school programs.
This type of program development will cause 
variation in the cost of the system. If the remedial 
and advanced programs mentioned above were initiated, 
the cost would go up because it would require additional 
video play-back units in each school library._ Currently, 
such units cost around $1,500, but with development and 
inflation both considered, by the time these opportunities 
were made available the cost could be greater, less, or 
remain the same. Similar conditions exist for all 
equipment.
An additional consideration, or reconsideration 
depending on action taken in Phase One, would be adult 
education within the community. At present, most adult 
education handled by the Boulder Valley Public Schools 
tends to be what is referred to as "hands on" types of 
classes such as art and woodworking.^ This kind of 
education could be expanded through the use of the cable 
in the community. By switching to an unused regular 
channel (discussed previously) this programming could be 
distributed to anyone on the cable, or for those not on 
the cable, provision could be made to allow viewing in a 
regular school classroom. Even in a "hands on" course 
there is a percentage of time that is instructional in a
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lecture nature. The time spent in this manner that is 
cable delivered will expand the time the laboratory is 
available for use, thus expanding its actual use. Other 
types of adult education can be solely ceible delivered, 
such as foreign languages.
With the addition of the junior high school 
faculties and administrations, there will be even greater 
capability for in-service operations. While new 
applications of this may be considered, it is hoped that 
at least current programs will be expanded. One possible 
expansion, due to the increased reception capability, 
would be school meetings involving the entire district. 
With the construction portion of Phase Two completed, 
there would be enough I'eceivers for faculty members to 
view a presentation without the amount of time and 
distance covered as required by all teachers meeting 
in a single building.
Again, as in Phase One, evaluation is a major 
portion of the development of the system. Similar 
techniques can be used to determine the effect of cable 
education on the junior high student, faculty, and 
administration, as were used in the Phase One evaluation. 
At the same time, evaluation of Phase One (including any 
additions made) should continue in order to avoid the 
system becoming static. With the exception of new 
equipment and utilizations, it may be possible to
decrease the extent of the evaluation in order to 
concentrate on the Phase Two initial evaluations.
PHASE THREE
Phase Three of this plan consists of the . 
utilization of the cable and studio facilities by the 
elementary schools. This development closely follows 
that of the other two levels. Exceptions will include 
the type of programming (more supplemental than 
instructional) and processes and techniques learned and 
developed through the first two phases.
As in Phase Two, with construction in progress, 
consideration should be given to expansion of the other 
two levels, if the evaluations warrant it. Due to the 
fact that this will be the final major step in the 
building of the system, steps should be taken in 
evaluation and need determination concerning the adult 
education programs (assuming it has been developed 
previously).
Other possible areas of expansion requiring 
attention are the adult education program, the possible 
use of the channels as a school district information 
and public relations outlet, additional channel 
requirements, and a separate and/or expanded educational 
production and head end facility. This new production 
facility devoted entirely to the schools could be 
located near the current school headquarters, but would
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require a microwave link to reach the community head end. 
This is necessary unless developments in the cable 
television industry make it possible to use cable over 
that distance for delivery to a head end without 
compromising picture quality. Of course, it is possible 
that the advantages seen now for the location of the 
educational head end near the district offices may no 
longer apply at the time this is considered.
In reference to the use of microwave transmission, 
advancements in this area may make this use feasible at 
that time. This would be advantageous not only for the 
educational head end, but also for the "live" inter­
connection of all of the schools in the district. This 
possibility alone would be reason to locate the head end 
near the school offices in order to use the ridge to the 
east for a central transmission point for microwave to 
Lafayette, Louisville and Broomfield. Nederland would 
require a two-hop system. Schools in Jamestown and 
Gold Hill will probably still have to use bicycled 
programming as their small enrollments would not justify 
the expense.
For the third time, as with Phases One and Two, 
evaluation is necessary. The same basic criteria and 
standards developed in One and Two must be utilized, 
along with the ongoing evaluations of the total system.
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BLUE SKIES OVER THE ROCKIES
There has been a great amount of discussion in 
recent years concerning cable television and its 
"blue sky" possibilities. While the majority of this 
project is dedicated to utilization and techniques that 
are reasonable and dependable in 1974, there exist, 
nevertheless, uses of cable television which may become 
feasible and dependable in the next five to ten years.
When the total time of the three phases described is 
combined we are discussing nine to fifteen years, or 
more. In that time these uses of cable may be seriously 
considered.
The first concern is that of two-way communication 
over the cable. If the microwave systems described before
■
(although they too are "blue sky" now considering expense)
■
were in use, it would be practical for the schools to be 
interconnected for two-way education. Classes such as 
the Russian language class could be conducted with 
students from four different schools all attending the 
same class without ever leaving their respective schools. 
The earlier mention of the hospitals and the home-bound
.
student could also be improved by the use of a mobile 
camera and receiver in the student's classes; the student 
could be absent for almost any length of time and never
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miss a class. With a two-way capability in every home 
in the community, the expansion of adult education would 
be limited only by community interest and the number of 
teachers available. One additional aspect of the two- 
way capability would be the transmission of school 
records and data, and copies with facsimile machines.
Other areas in "blue sky" made possible through 
simpler equipment and lower prices, would be each school 
building becoming a separately switched system with its 
own small production facility available not only to 
faculty, but also students for work in film production 
and video instruction. Other channel selections could 
include the school district's programming, those of the 
University of Colorado's, commercial stations, and the 
possible Colorado Front Range Educational Cable Network 
(including satellite presentations).
These are only some of the possibilities that cable 
and video development may bring. At present, these are 
the ones most often discussed. These developments are 
out of the school system's reach for now, but with the 
demand and expansion in the commercial cable industry, 
these may become available in the foreseeable future.
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RECOMMENDATIONS TO THE BOULDER VALLEY 
PUBLIC SCHOOLS
It is ray feeling that the Boulder Valley Public 
Schools should institute an in-depth study of teacher 
attitudes toward cable (teachers at all grade levels) , 
and their present capabilities in the use and production 
of visual materials. If the interest is felt to be 
adequate, a basic system should be designed and the 
exact costs determined. At the same time, efforts should 
be made to locate what funds are available locally within 
the school system, and to seek assistance from state and 
federal agencies.39
When the exact economic status is determined, the 
design of the initial system, and to an extent futux'e 
expansion, can be more precisely described. With this 
information at hand, work can begin on the educational 
programs for the involved teachers and the community. 
Simultaneously, negotiations should proceed with the 
cable operator and hardware suppliers for equipment and 
studio facilities.
It is important that this work be completed before 
the cable operator begins in earnest his own development; 
one of the biggest problems in the cable industry is a 
school or other public system demanding channels,
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equipment and advice from an operator without any kind 
of plan as to what they intend to do with it. The cable 
operator is much more willing to lend what assistance 
he can if he can work with a solid, reasonable system 
proposal.^
While it has been suggested by the author that the 
high schools be the first schools accessed, studies by 
the schools may indicate a reordering of the three proposed 
phases. Even with this change, or any others such as the 
initial location of the educational studio, the same 
basic process of planning and evaluation should be retained.
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FOOTNOTES
"^Interview with Noble Freden, Director of Instruc­
tional Media, Boulder Valley Public Schools.
2Interview with Eugene Gullette, Assistant Superin­
tendent, Boulder Valley Public Schools.
3Interview with John Hoback, Principal, Boulder High 
School, Boulder Valley Public Schools.
4Course lecture notes, College of Education, The 
Ohio State University, Columbus, Ohio.
5Author's personal experience, Colorado State 
University, Fort Collins, Colorado, and The Ohio State 
University, Columbus, Ohio.
g
B. Frank Brown. The Reform of Secondary Education:
A Report on the Reform of Secondary Education. McGraw- 
Hill, 1973! “  " ‘
7Author's experience of two years of junior high 
English instruction.
g
Interview with David Zeckser, Principal, Casey Junior 
High School, Boulder Valley Public Schools.
9Interviews with John Hoback, Principal, Boulder High 
School, Keith Chambers, Principal, Fairview High School, 
and David Zeckser, Principal, Casey Junior High School, 
Boulder Valley Public Schools.
■^"Schools and Cable Television." National Education 
Association of the United States, 1971.
■^Interview with John Hoback, Principal, Boulder High 
School, Boulder Valley Public Schools.
12Interview with Noble Freden, Director of Instruc­
tional Media, Boulder Valley Public Schools.
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Interviews with John Hoback, Principal, Boulder High 
School, Noble Freden, Director of Instructional Media, 
Keith Chambers, Principal, Fairview High School, and 
David Zeckser, Principal, Casey Junior High School,
Boulder Valley Public Schools.
15tInterview with Eugene Waldman, Television Supervisor, 
Colorado Springs Public Schools, District 11.
16_ ,Interview with Keith Chambers, Principal, Fairview 
Iigh School, Boulder Valley Public Schools.
17Interview with Stan Lancaster, Principal, Boulder 
Valley Vocational-Technical School, Boulder Valley Public Schools.
Ibid.
19Interview with John Hoback, Principal, Boulder 
Iigh School, Boulder Valley Public Schools.
20Tu-^Ibid.
21Ibid.
22. Interview with Keith Chambers, Principal, Fairview 
Iigh School, Boulder Valley Public Schools.
23Interviews with John Hoback, Principal, Boulder 
High School, and Keith Chamber, Principal, Fairview High 
School, Boulder Valley Public Schools.
24tInterview with S.S. Street & Associates.
25tInterview with John Hoback, Principal, Boulder High 
School, Boulder Valley Public Schools.
^Interview with Eugene Waldman, Television Supervisor, 
Colorado Springs Public Schools, District 11.
27Interview with S.S. Street & Associates.
2 8The Boulder Cable Television Permit Ordinance.
29Interview with Keith Chambers, Principal, Fairview 
High School, Boulder Valley Public Schools.
30n -UT niTriPro^essor Ro^rt C. Ward, Colorado State Universitv, HI-TIE and CO-TIE. "
14
63
31Interview with Eugene Waldman, Television Super­
visor, Colorado Springs Public Schools, District 11.
32Interviews with John Hoback, Principal, Boulder 
High School, and Keith Chambers, Principal, Fairview 
High School, Boulder Valley Public Schools.
33Interview with S.S. Street & Associates.
34t . ,Interview with Eugene Waldman, Television Super­
visor, Colorado Springs Public Schools, District 11.
35Godwin C. Chu and Wilbur Schramm. Learning from 
Television-What the Research Says. National Association 
of Educational Broadcasters, Washington, D.C., 1967.
36t1 . ,Ibid.
Author's experience of two years of junior high English instruction.
3 8Interview with Keith Chambers, Principal, Fairview 
High School, Boulder Valley Public Schools.
39Refer to Appendix 1.
40t ,Interview with Tom McQuire, Cox Cable Communications, Inc., Atlanta, Georgia.
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APPENDIX ONE —  FUNDING SOURCES
The following' are some of the potential sources 
of federal funding for programming on the Boulder Valley 
Public Schools educational cable channels. The source 
is the Teleprompter Proposal, and the 1972 Catalog of 
Federal Domestic Assistance.
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$13,401
Funds: 
$13,420
Funds: 
$13,493
Funds: 
$13,508
Funds: 
$13,513
Funds:
APPENDIX ONE —  FUNDING SOURCES
Adult Education —  Special Projects, Office 
of Education, Department of Health, 
Education and Welfare.
Project Grants.
Match 10% of project costs.
$23,000 to $338,000.
Drug Abuse Prevention
Office of Education, Department of
Health, Education and Welfare.
Project Grants (and contracts)
Based on population.
$10,000 to $300,000.
Vocational Education —  Basic Grants to States.
Office of Education, Department of Health, 
Education and Welfare.
Formula Grants.
50/50 matching
$82,768 to $30,091,972.
Educational Personnel Department —
Media Specialists
Office of Education, Department of 
Health, Education and Welfare.
Project Grants.
$20,000 to $150,000.
Educational Dissemination 
Office of Education, Department of 
Health, Education and Welfare
Project Grants (and Contracts) •
Match 5% (minimum)
$8,500 to $650,000
$13,521 Experimental Schools
Office of Education, Department of 
Health, Education and Welfare
Funds
$45,006
Funds: 
$45,104
Funds:
Project Grants 
$10,000 to $30,000
Promotion of the Arts —  Public Media 
National Endowment for the Arts, 
National Foundation on the Arts and 
Humanities
Project Grants
$3,750 to $45,500
Promotion of the Humanities —  Public Programs
National Endowment for the Humanities, 
National Foundation on the Arts and 
Humanities
Project Grants
$3,000 to $2,000,000
APPENDIX TWO —  BOULDER VALLEY PUBLIC 
SCHOOLS ENROLLMENT AND DISTRIBUTION
BOULDER VALLEY PUBLIC SCHOOLS ENROLLMENT AND DISTRIBUTION
ARAPAHOE
AURORA 7
BEAR CREEK
BIRCH
BURKE
COLUMBINE
CREST VIEW
DOUGLASS
EISENHOWER
EMERALD
FLATIRONS
FOOTHILL
GOLD HILL
HEATHERWOOD
JAMESTOWN
KOHL
LAFAYETTE
LINCOLN
LOUISVILLE
MAJESTIC HEIGHTS
MAPLETON
MARTIN PARK
MESA
NEDERLAND
PADDOCK
PARK
UNI-HILL PRIMARY 
UNI-HILL INTER. 
WASHINGTON 
WHITTIER
5/9/74 5/10/160 208
538 586538 599349 407
320 344632 713658 723555 486706 713592 606373 363468 49320 20889 79420 32
679 666578 576152 185236 271306 358182 162534 528
540 551273 323486 51870 87158 157293 333354 318254 224
XUTAL
ELEMENTARY 11,921 12,344
LAFAYETTE
LOUISVILLE
TOTAL
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261 480281
MIDDLE SCHOOL 769 761
BOULDER VALLEY PUBLIC SCHOOLS ENROLLMENT AND DISTRIBUTION
(Continued)
5/9/74 5/10/73
PASE LINE 619 612
BROOMFIELD 863 832
BURBANK 639 652
CASEY 605 597
CENTENNIAL 680 651
NEDERLAND JUNIOR-SR. 258 149
NEVIN PLATT 975 908
SOUTHERN HILLS 733 706
TOTAL
JUNIOR HIGH 5,372 5,107
BOULDER 1,664 1,729
BROOMFIELD 791 727
CENTAURUS 676 700
FAIRVIEW 1,949 1,827
NEDERLAND included above 133
TOTAL
(SENIOR HIGH 5,080 5,116
TOTALS 23,142 23,328
APPENDIX THREE —  COURSE EXPANSION
The following chart presents twenty courses which 
jc.re offered in the Boulder Valley Public School district, 
ut which are not offered in all five high schools.
While there are far more than twenty courses which are 
not offered in all five schools, these provide a 
representative sample of the course expansion possible 
through televised instruction.
The given enrollment figures are for the 1974-75 
chool year, and individual course enrollments are from 
he individual school's spring pre-registration. The 
ourse titles and numbers are from the school's course 
atalogs.
On the chart, where the per school course enrollment 
is given, those with an indicated percentage are the 
school or schools offering the course currently; this 
percentage is that of the enrolled students compared to 
the total school population. The percentage is then 
applied to the school population of schools not offering 
the course and the' resulting number of students is then 
given under that particular school. In cases where more
lan one school is currently offering the course, all 
percentages are given, and an average percentage is 
pplied to the remaining schools.
All stated and derived enrollment figures are for 
one semester only. For an entire year (assuming two 
semesters) the numbers would be doubled.
Assuming regular in-school classes are limited to a 
minimum of twelve students and a maximum of twenty-five, 
len the courses examined would account for an additional 
77 classroom teacher hours, per semester. With a 
teacher load of five classes per day, these additional 
offerings would require 15.4 new teachers in the school 
system.
The average teacher salary per year in the Boulder 
Valley Public Schools, in 1974, was $11,429. The 15.4 
new teachers required would cost the schools, for one 
semester, $88,003 in additional salaries. This figure 
does not include any consideration of students in schools 
where the minimum of twelve interested students is not 
met; they would not be served. However, these students 
would be served by televised instruction, even if there 
was only one interested student in the school.
This is based on the assumption that the Boulder 
Valley Public Schools are concerned with providing equal 
educational opportunity for all students in the district.
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With the twenty described courses only, the cost of 
the required additional faculty for one year (salaries only) 
is $176,000. The cost of the described initial system is 
$400,000, plus $50,000 per year in operating cost, assuming 
the State Board for Community Colleges and Occupational 
Education v/ill absorb 50% of the yearly operational budget.
From these conditions can be concluded that the cost 
of the televised instruction for four years is $600,000, 
including both the cost of the system spread over the four 
years, and the operational budget. To teach the same 
courses with classroom teachers, as described, would cost 
$704,000. This should be considered with the expected 
life of studio equipment and receivers as being ten years. 
The expanded opportunity and the money saved through 
television instruction should be obvious.
If the three dedicated channels were fully utilized, 
seven classes per day in all five high schools, this would 
amount to the equivalent of 105 teacher hours per day. To 
match this with personnel in each school (each teacher with 
five classes per day) would require 21 additional teachers, 
at a cost of $240,000 per year in salaries alone.
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